From genes to markers: exploiting gene sequence information to develop tools for plant breeding.
Once the sequence is known for a gene of interest, it is usually possible to design markers to detect polymorphisms within the gene. Such markers can be particularly useful in plant breeding, especially if they detect the causal polymorphism within the gene and are diagnostic of the phenotype. In this chapter, we (1) discuss how gene sequences are obtained and aligned and how polymorphic sites can be identified or predicted; (2) explain the principles of PCR primer design and PCR amplification and provide guidelines for their application in the design and testing of markers; (3) discuss detection methods for presence/absence (dominant) polymorphisms, length polymorphisms and single nucleotide polymorphisms (SNPs); and (4) outline some of the factors that affect the utility of markers in plant breeding and explain how markers can be evaluated (validated) for use in plant breeding.